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#^ Qx}: 2003/4/17 
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1020020084331 

PISMS] 20 H 29,000 a 

w^»as] 3 e 3,ooo a 

[^ga^ssi 0 2 o m 

[^AFS^PS] 12 ii- 493,000 a 

It^ll 525,000 S! 



. SA Ol 



Xh 2003/4/17 
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1020020084331 %:% 2003/4/17 

#-eJM ^l2.Bl ^lS^^l ^rtb t^^:, W>£^1 7]# 

#<f| *fll ^ *>-E. n}A 3 D].A ^>^O.S <^*Rr ^1^-, 

3^ ^-71 a o V 7 1 #5^5}^-, ^>7l * 

>S-7l tiVS^l 7l^ <S^# ^7l *K£*ll 7l^r iflofl B^l^ll: ^^Rr #3]^, 

Jfl- sMl^b ^ -g-^ ^a]^ ^Tjl^, -2-7] -£3-^ M^-7> el4^ ^4 

^12 ^S^Rr #31 Sq-, 4 V 7l ^2 #S]^Sl^^ ^Hl -fr^l^M" *g^*r 

^ #3] ^ ^J-7] -R-^l^ #6fl TdH a" TflolHl- ^*Rr #« i^tH}. 

.£ 11 

^}7l^l STK shallow trench isolation), 7>7l^^ 1-S*§ Tfloje 
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1020020084331 # ^ <^ >: 20 03/4/17 

#5flA] *H2^{Method of manufacturing flash memory device} 

£ 1 tfl*] £ 11-8- £ M}-^ H>#*!tr ^A]oHo)l UC|^ S-HflA] Dfla.^ ^].^ ^ 

100: «V£*1] 7)% 102: 

104: b\"4 106: l-e^el^tq. 

108: s>= n>i3.BV 110: H^l^l 

112: ^ xj-sj-tq. 114: H ^j^ A>^nj. 

116: *1]2 #e]^e]^nv 124: ^-^1^ 
126: *fl3 #^^e)^sv 128: ^5} A}ol t= n| 

- ^*>3 ^fc^^l #tr ^M)t}7])^ #sflAl pfls.^ 

<io> ^l-E-a] :£*Kflash memory device)* ^^tMl &<H*i <^^. e^u] ^ 

^(shallow trench isolation; °M 'STI'^r *r) ol-§-^-Jl «Jcf. ^sflofl^ ^ta 
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<9> 



1020020084331 #^ ^7}: 2003/4/17 

^SKside wall oxidation)* 4^ 
^ ^(target) SH* ^ ^MlS. ^3°! ^°<HM <8^3*r 3^ ^M"^ 

<*fl tilefl zl ^7} ^^-o] ^^cf. Hth ^3 «9*n*l 4 r t (critical 

dimension; °]f>} 'CD'^ f0» ^g-*l #^ 7 ] ^lH^r *H1 A ^ aJz} 7 } + o) 

A^^oll rc|-e)- ZL7>^ ^"Hl 7} ^A*}JL, o]i- ^7> ^4. 5&tr, #5.^ 

TflolH^ ^7}*\?}±± cfliE tb^l7> -B-^^-y ONOCoxide/nitride/oxide)^ 

°fl ^elfe- ^3flAl^^( ca pacitance)M *r3l7> *1 (coupling 

ratio)^ ^7}S. 7]tf\tf-7] <>\^. 

1-2JM nfls.Bl i*}* ^12:^ TflolH^ JLfK isolation)^ 

^tr s|B|^^H 4^3 CD7 r ^2}-5lJl ^H^o] ^-^£7> l-^KELS -g-^tr 

TlMH. -g-°l*r*l rcj.^ 7)3.3 til7> ^5j-£)Jl 4: 

7] ^^(fail)ol iM^Kr ^ ^l7> r^o] j^S^fe Wr 

0.10pm ^ ^^]ol^( S pace) v}+3. *t<£°] c).% o^^^^ji 

7fiolJH7l- ^«J*>7fl ^3*1 &* ^H7> 

^^-£)JL, °H 4^ ^ ^aHI sH-s. ±.7\ (over erase) ^ ^7} 

tHJ^H ^IN: atr, *>^3 ^ ^sj ^7>JL «?ltr ^ 
2f ^7} tf^s] ^oio] ^cf. 

SEth STI 5Ett LOCOS ^J^H ^^*>^- 2--f B(moat ; ^Ejw. <g<* Jf^-o} 
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<14> 



<15> 



V 1020020084331 ,^ ^ , 

v 2003/4/17 

flfc ^ ^ ^ ^ ^ ^ ^ 

to, *£*J 7flo lJM sW ^ Alfl ^ ^ ( ^ ^ ^ 

^o) 7Y**JL ^ ^ ^ #gflA] ^ ^ ^fla^* ^ 

n, m www « * s Wls MwH; w . (b) ^ 

*4 ^-71 ^ M ^ elWf ^ V7l ^ ^ ^ ^ ^ 

^ 7)^ o^« # ^ H ^ ^ 7m ^ ^ ^ ^ 

(e) *7] *]l ^ ^ ^ ^ ^ 

* M*>* - (h) * 7 , ^ ^ n]a] ^ ^ ^ 
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1020020084331 #^ 2003/4/17 

<16> o)^} ! «HMt!: ^Hl« 'M^l -£*3*> 

% V ^°1 ol^sqti-ij- *)j^-£^ ^AsL^ 7>^1 Cf^- ^HflS. *r SZ^, 

^7 r 71 ^AHH *l^£l^ ^ ^M*}. ^l*}^ ^oJH 

^ #<>1 ^-E- $W 7l#^ nfl, o)^ Cf^ ^ h].^ ^bfl ^fllJ- ^£ 

^ZL, Zl AHofl ^o] 7)1^^ olcf. -E^olH ^ #2] 3.7)^ 

M^Z) ^ ^V5]^cf. £^MH ^ ^Miir *1 

<17> £ 1 ^1 E ll^r ^ I^S] a}^*!: ^*HH #2fl^l ^lS.^ 

<18> £ l-g. %V^^Tg ( *fl^^# -f^fl ^ tiVS^j 71^(100)^- 

^wl^tf. o]ufl ( ^-71 ^^sl DHF(Diluted HF; H 2 07> s]^^ 

HF-g-o]])^ SC-K standard cleaning-1; NH4OH/H2O2/H2O -§-^°l ^ *}-^3. ^€ -g-°-3) 
* ol-g-^o^ ^Al^q-, BOECBuffer Oxide Etchant; HF/NH4F/H2O ^ 
-§-^)^f SC-1^- °l-g-*H ^l^Kr u>^§>cf. 
<19> hVe^ 7l^r(100) ^ ^ ^ S^^s]# «KE*ll 7| 

#(100) #ofl S}*<9 ^^"(102)^: ^^*Vcf. 5]^ ^>5}-^-(102)^: £^ iE^ ^ ^Vs}- 

^^3r>^ ( 750°C~800°C^ ^r^^H*! 70A-100A ^£2} ^MIS. 

<20> 5]^ #3^(102)^- tH^ilS °l-g-*M 3£ ^jzj. -g-^^ 3.^^. o]-^ 

€ <s>s-a- °i^ o j^ ji^m^ii- a>-§-^ ^Ai^j7 ; §-^^<y- s 
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1020020084331 2003/4/17 
S. 21- ^2:^, 5)-^ #3^(102)^- afl^tf. S]^ #5^(102)^: DHF^r SC-1^: 

3^8 ^T^(102)ol ^71^ ^52f# Aj-ofl A>2j.^( 10 4)^. ^^cj-. ^>5|- 

^-(104)^ ^ #3* ^-g- °l-g-*M ^Jo] ti>^3i^>cf. ofl^tfl, 750°C~8001C 

^-£^1 ^£^1^ ^ ^# 900°C~910°C ^£^1 ^^(N 2 ) -g-fl7l 

*H 20~30£-# ?i*3*H ^tr^K 

^^-(104) #5-^ 7JMH.3. A>-g-^ *fl i #341 3 106)* 

f^W. *)U 1-51^^^(106)^: SiH 4 Si 2 H 6 7fif o]-g-S><*| ^oj._^ 7 l^ 

^■(Low Pressure-Chemical Vapor Deposition; LP-CVD)^AS ^^tf. *fll l-e^e^ 
^(106)^- 5L^sl^l w]^^ ^E]^-^o_5L *g ^ ^ %o] w>^-2i5}t^. 

#el^^^nv (106 )^. 480 ^ 550 « c ^ E oj o.l vH^l 3Torr ^ ^-^<H1 

*1 250 ^fl^l 500 A ^S.^ ^ ^ ^ ?A°1 

^11 #el^E]^^(106) *>}B. 4^3. ^-(108)* ^ ^3^(108) 

^ ^>Sr^-(£ 5^ '114' #2:)-nHl cfl^c^ Alz]- ^ *Je|^. 

S ^^W. ^3.^(108)^- LP-CVD ^£-3. ^zJ-wM, 3f4~ ^ofl o}^ 

3^ B^l^l ^-sKKlU)^ ##Jf7> #^§1 - oi^ ^1, 

1200 3500 A ^£^1 ^^trcf. 
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1020020084331 ^ <£*y. 2003/4/17 

5L 3# ^S-eJ^ ^^^^El^^i) 71^(100) ^flofl 

H€*l(110)* ^ ^ *H ^4 <£^-g. ^^^-cf. ^, 

35. *H ^3.^(108), 1-21^^^(106), <+^(l04) ^ «L£*fl 7] 

*(100)-i: B*ffl*l(110)» <>H, te^l 71^(100) ifl^ H3! 

*l(110)fe ^ z}-3E ^^^1 71*7] (slope) (0)1- £^ ^S^^tJ-. ofl^ifl, 75°~88°^ 

cf. a o v 7 ] DHFsf SC-l# mm SC-M- °l-g-W. 

£ 41- %3i^, H ^1^1 (110) ^ £ 4]zf i^>Jl, H ^1^] (110) 

o VJ f- ^ (rounding) ^el^Jl, ^E] j± <^^^ CDS #o]7) £ 

^1^1 (110) ^tti A>5fnl- (11 2)^- ^^^Cf. #7] A>^(112)^ S^r ^ 

^ ^ *&*\0-3_ *g^*H, 750°C~1150°C 35=3 U3*IH 50A-150A ^£3 

£ 51- fe*}^, H^l^l ^^(H4)# ^aj-*H ^7] H^l^(110)tfl« ^f^cf-. 

°H, h^i^i ^^-(114)^- B^^l(iio)tfli- nfl^s].^ P>^a.^j-( 108)3 ^ VJ f a 

3 ^S\±r ^513 ofl^cfl 5000A-10000A ^i£3 

4. H«*| #5^(114)^: HDP(High Density Plasma) ^^S. ^^Rr %°] 
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<29> 



<31> 



1020020084331 ^ 2003/4/17 

oH^, jh^] tf*W(li4)* **M*|<S| ^(Chemical Mechanical Polishing)^ 

**Rr H«*l ^^(114)# ^71 BOE 5Efe HF -§-^# o]^ 

£ 6-8: fe*>^ , *>^L ^3^(108)# 4l7RM=r. *r-^ n>^H«KlQ8)£ 
(strip) o)^ H ^ 0IXKH3PO4) -M« A r -8"*H ^171^ 

£ 7# #i*MS, 4l2 «^^^^nv (i = 8 ^ . 116 , ^^71 go) DHFS4- 

^71 413 ^ofl o]* H HM ^n Hll4)i ^ ^ £ S)4^(recess)£l7fl 5] 
^, 413 <s]*).oj TfloU^sl ^Mi(space)» ^ 

SZ^. ^71 413 ^-3^ 4)1 #^^S]^(106) ^^7> J=Bl^l 2*1 

*H 5L-fB(moat)7> ^^1 &7fl ^ ^o] wj-H^l-tf. 

2E 8* fe^, 412 #5^^(116)* #^cf. 412 #sl^sl^(116)^ 
SiH 4 ^ Si 2 H 6 7 r ^ ph 3 7>^# ol-g.* H LP-CVD(Low Pressure-Chemical Vapor 
Deposition) ^SLS. ^^rf. 412 l-e)^^^(116)^ ^-^#0) £J g^ #el^a|^ 

^-^ ^*Kr «>^*m. °H, s^sl^ 01 (p) ^ - ojo.^ 

1.0E20-3.0E20 atoms/cc 35=^ £-fss E^r^ ?H o>^§>4. 4)2 
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<32> 



<33> 



^ 1020020084331 #^ ^*}: 2003/4/17 

t-5]^S)^(116)£r 550 vfl*l 620 °C ^S.£\ ^r£^ 0.1 ^fl*l 3Torr ^£^1 ^ ^^Hl 

*1 1000 iflxl 2000 A >g£fi1 $^*rfe Hr^^-t}. 

<34> £ 9» , 114)^1 nfl^l ^12 #^^^€-^-(116)^- 

3*4}- 7l7fl^ 3|^-S|-*Vrf. ^71 ^<H1 ^2 €^^^^^-(116)^: 

H^^l ^>S|-e]-( 114H1 2]*}^ JL^s\7]} 
< 35 > s. io^. %v s ^ ; ^ ^-g- ^AlisH ^2 ^^€-^(116) a}°H H. 

31*1 #5^(114)^8: ^Kr b^tJ1( target)^ ^^W. #7l ^ DHF Sfe BOE 

1- A>^fe b>^-3|^. ols.^, H3!*l #3^(114)3 3*r£ *fl2 #3 

^ El ^(116)^1 ^#51^^ *f)2 # S^^Sl^- ^-(116)^1 lc# T&*\o) ^7}-s}c$ 7\ 

€^ «1» ^ ^ fl**. 
< 36 > £ ii^ , ^2 el^(116) % #3Wll4) tfJfofl 

-fr*l*l|^(124)3- ^tr^r. -6-^^1^(124)^: ^^■/^^■^•/^^ T 1 ^, ^ 

0N0(Si02/Si 3 N 4 /Si02) t 1 ^! ^sRr ^o] w>^§>rf. -^-^^^(124)^ 
^>5}-^-(Si02)(118, 122 )£• -?-^tr ^fl^^r TDDBCTime Dependent Dielectric Breakdown) 
-r-^rtr SiH 2 Cl 2 (dichlorosilane; DCS)^- H 2 0 7>i# 4ii 7>i^ ol-g-^H JL^r 
-SrSWHigh Temperature Oxide; HT0)°-5. ^ &t=h 1^, -fr^l^C 124)5} # 

3^(118, 122)£ «>-§-7>^S.^ H 2 0^ SiH 2 Cl 2 (dichlorosilane; DCS) 7}i» °l-8-*Ka, 
0.1 ifl*l 3Torr SJ-^ozf 810 850 TC ^rH^^HH LP-CVD « 0 Vl 3-° 

£. ^ Sicf. -B-^^l«f(l24)^ ^3Wl20)£ 1^7}il^ NH 3 sf SiH 2 Cl 2 

(dichlorosilane; DCS) 7>>i# °l-§-*K2, 0.1 ^} 3Torr ^ 650 

800 °C ^£^1 ^^^H LP-CVD HJ-^^-S. $>S*r *r 9X^. *fll ^SWllS^ 35 ifl 
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<37> 



1020020084331 „ ^ 

A 60A ^5=3 ^7\)3_ ^^-^(120)^- 50 ifl*J 65A ?§5L2\ ^3. 1^*H, 

^12 ^^(122)^- 35 ifl^l 60A %SL<i\ ^t}^ %o) *}#^t±. 

o1 ^' 0N0 ^ *4M*U. *f TIMC inter face)# fl^ 

^ ^ W 750~800°C ^£51 £ £ o)H ^ o^ (steam anneal)^ ^« 

<38> -fr^^tiKi24)ol 343 ^Hl SHI- TllolHS a>^. € ^3 #^2)^ 

(126)* *fl3 #51^51^^(126)^ 510 vfl*l 550°C ^JE^l ^£<4 0.1 vfl^l 

3Torr ^J£^ ^ ^o|^ y]^ f^^^ # o] ti> ^^rf. ^3 

#51^51^(126)^- -fr^*IWl24)4| *]« jL-g-sH ^ 7H ^ - oi^ 

^(fluorine; F)^l ^ ^ a^^oi ^ ^ o_ q^^ 7] «^ 

<W #^#ol 8^ *t)s!\ 1/3-6/7 ^£7> <8***h JE^ hi^^ 

#5l^El^^ siH 4 ^ Si 2 H 6 ^f tf* Si ±i 7}i4 PH 3 7}-# o!^ H LP-CVD(Low 
Pressure-Chemical Vapor Deposition) «J-^JLS ^#^, ^^(in-situ) ^o. s 
PH 3 7 r ^» 0^0.3. ^ ^^^a ^3 

^51^(126)^: 500 ifl*l 1000 A ^£^1 ^is. ^#*Vcf. 

<39> ol^A-1, ^3 #5l^^^nl- (1 2 6 ) ^Hl ^SlA>ol = nV (128 )^ 

^5lA>0 1 ^^ ( l2 8 )- : B^^J ^^ S(WSi) ^o S ^ « r ^ W . ^ElAH- 

mi28)oj -a^^cisi)^ ^ #«.*<f) im^ ^ ^ ^ Hefl ^ 
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1020020084331 #3 il* 2003/4/17 

$>JE^- §1-71 SiH 4 (momosilane; MS) SiH 2 Cl 2 

(dichlorosilane; DCS)^ WF 6 ^ °]-g-«H 300°C ~500°C A\°)SS\ ±SL*H*\ fg^Z} 

fc «>W^t|-. ^Bl^(WSi)^ till- 2.0-2.8 ^SS *H ^ 

#aJ*| 3**tr ^ ^B^Kstep coverage)!- t*««H 3*]1KRs)* 3 

<40> t^, ^A H -*-Kl28) ^ i^(Ant i -Reflect ive Coating; n] £ 

*D* «Va>^1 si0 x N y 5£*r Si 3 N ^ 

°1*H, TflolS ^flfctj.. ^. «L* Tfl Ol B S^* -f-3« ol* 

*H #7] ^Af^l =^nv ( ^51aHh.^(128), ^13 #3^^(126) * 

(124)* ^e^§>ji, sflE^sq # 7 ) a_u>«^l a*^* ol-g.^ ^}7l^l -iizl- ^0.3. 

^12 *eJ-ae]W(U6) ^ ^ U #e)^^^ (106 )^ ^E^^Cf. 

[t^^l Jl41 

< 42 > *SW*r ^ «^o,l O]^ ^olH ^nVo] -oj-^ W] ^ H ^ 

*fl7> «<iM M^O.t+, £ ^ofl #2flAl ^3 ^^o, 

STI 7j*fr ^-g-^ofl t^eV ^71^ Q± tf^*, »O.T^. S? b 

**rfc CD ^ ^ ^ ^ ^ ^ ^ ^(retention fail)oiq- 

^ ^71 (fast erase) ^713 7fl ^ - ^ o.^ , a] 3^ 

^ flt*. e^ x^o] ^(attack)*- ^1§H 4* ^(channel width) 
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1020020084331 #^ ^7}: 2003/4/17 

< 43 > jEth 7flo]E^ S^-i" *Kh3.ol ^ 9X°-£-£- «1# 

<44> ^>7l^^ 7flo]e ^ 7l#^- £^^-o.S^| O.ljwm °1*>^ ^ 3.71 

^1 ol ^( S pace 7^^ #2flA] ^12.^ i7f5] -g-o]^, v}^EL ^ 

«8*fl^ ^5fl^ Mtf.fi.s.^ CD ^s(-7> a^5*=M, flloisi 

#i&o|j #5.^ TflolH 7>^^^r]-. 

<45> 3L*V, 5L^H7> H«*l t 1 ^! ^ 5&^. 

<46> ^12 W 7l^aj <gn> 0N0 -fr^l^ 

< 47 > ^^-*v ^ *j ^-hi^ ^7> ^Jl aw 7]^^ Ol-g-^j-^ v£*- 

yl-g-^s ^ ^ #HflAi Dflae) ^>i- ^ ^rf. 

<48> o|^ ; l^o] «>^^ ^Al^S. S-o^ ^Ml*>7fl ^^S>^O.M-, £ ^-71 

^AHoJ) fb^S^ 7l#^ «^^HH # «.o>^^ 

3 ^H-i" 7>>0 7.H1 3*M ^3 ^^O] 7>^>4. 
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°JA- 2003/4/17 

1020020084331 " * r 

1] 

(a) #£*H 71* #41 3* #SK\ XU Sel^BlW £ ^ 

(b) *fl^ M #7l *H= ^3^, #7l *)U M ^€^, #7l 3* 

AV^n> £ HV^^l 71*21 <£^» *J^*H #?1 #5i*fl 71* 3=€*1» W 

*}xr #31; 

(c) AV^-^-o. ^S|^|.d| #7l Hfl*l* #7l n^H^l v^#^ *fl 

(d) #7l o}i3 D # ^71^ #31; 

(e) #7l m ^ ^3*1 - Vs ^ - 

(f) #71 l-#^7> El^i^ #41 312 ^l" 
c. i ^- 7l XV^-^-21 1-1^-7} #71 X| 2 €^^Sl^^ ^W*>^ #31; 

(g) #7i m ^Bi^ei^ #4i -a-^^-a- $-s*Hr #31; ^ 

(h) #71 #41 TflolHl- <8^*Kr #3l« 5L^Hr 3* ^3-^ 
2] 

XinHl 5a°H, #71 tiVH^fl 71* #41 #71 #s|^M- ^§#*Hr #31 *H. 

#7i tiis^i 7i* #41 *§#*Rr #^1; 
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1020020084331 #3 °^> : 2003/4/17 

3] 

^ll^Hl 9X<>\*\, ^} (f) #31 * #71 (g) ^^1 ^Hl> 

#7l ^2 #51^51^^ >*7l ^ S^-l: ^7>Al7l7l ^>7l 

*fl2 #3^-^ *\o}3) ^7] #3^# 3°1 ^ 34^Rr 43 

C-l if-T5Kr 53 # ^^.S ^ «3W ^IS-Sl 4l7>2] 

[^T 1 * 4] 

*r ^Mls. *§#*Rr ^-i: ^-^ ^ x.fla.Bl ^7>2] afla^. 

5] 
6] 

^1%H1 Si^^i, 4 V 7l ^V3K V ^ S-^Jf^. £)^l^>7l ^tb -*7l 43 ^3£r DHF^ 

SC-1 -g-^# A>-8-*>fe ^* #Hfl^l i*>S] ^2:^. 
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1020020084331 #^ °^> : 2003/4/17 

I^n 1 * 7] 

*fll*cMl 5U°H , #7l *Dl #S]^s1^^r lr^# 0 l 5^3 3*1 ^ 
5l^-Vo a ^^^>Jl, ^-71 l-el^Bl^^ SiH 4 SL^ Si 2 H 6 7}if °l-g-*M 

480~550°C^ ^JES}- 0.1~3Torr^ ^ ^^HH ^<£-3^7l#f^.£.3. ^*Kr 3 
# s-^^-S. ^ 1-elW ^>sl 
13^8- 8] 

afll^l SWi, A o v 7l *fl2 SiH 4 Hl^r Si 2 H 6 7>^^ PH 3 7fif o] 

-g-*H 550~620°C^ -£512}- 0.1~3Torr^ ^ <3-?HH ^^-51-^-71^^^.5. ^ 
?A^r ^c^SLS- *}±r #HlW ^lS-Sl 
9] 

Si ^3)- lr^#ol £^S|^1 ^ «1^^ l^-S^I^M ^^>^ o.s 2^ 

*§^«Hr ^JM ^ #2flAl nflSSl 4i7>Sl afla^. 

I^T 1 ^ 10] 

*)191H1 5d°1^l , #71 £r£#°l £ 3§^ fBl^el^vA S iH 4 5Ett Si 2 H 6 7> 

+ PH 3 7>^# ^l-g-^>^ 510~550°CSl 0.1~3TorrSl <y-?HH ^-^7}^ 

^ JLS. ^^*>J1, ^-^S PH 3 7>^# #ZLJ1 ^-7] l;^#ol S^Sl^l 8^ 

«1^^ 1-Sl^5l^^ ^^Rr 3* m$<L3. H\±r #Hfl^l ^Sel 4i7>>5l 2fl2^. 
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